Vernonia cinerea Less. inhibits tumor cell invasion and pulmonary metastasis in C57BL/6 mice.
The effect of Vernonia cinerea Less. extract on the inhibition of lung metastasis induced by B16F-10 melanoma cells was studied in C57BL/6 mice. V cinerea extract significantly (P < .001) inhibited lung tumor formation (78.8%) and significantly increased the life span (72.5%). Moreover, lung collagen hydroxyproline, uronic acid, and hexosamine and also serum sialic acid, γ-glutamyltransferase (GGT), and vascular endothelial growth factor (VEGF) levels were found to be significantly (P < .001) lower in treated animals compared with untreated controls. Histopathological analysis of the lung tissues also correlated with these findings. V cinerea treatment significantly inhibited the invasion of B16F-10 melanoma cells across the collagen matrix of the Boyden chamber. V cinerea also inhibited the migration of B16F-10 melanoma cells across a polycarbonate filter in vitro. It downregulated the production and expression of proinflammatory cytokines such as TNF (tumor necrosis factor)-α, IL (interleukin)-1β, IL-6, and GM-CSF (granulocyte monocyte colony-stimulating factor). V cinerea extract administration could suppress or downregulate the expression of matrix metalloproteinase (MMP)-2, MMP-9, lysyl oxidase, prolyl hydroxylase, K-ras, extracellular signal-regulated kinase (ERK)-1, ERK-2, and VEGF and also upregulate the expression of nm-23, tissue inhibitor of metalloproteinase (TIMP-1), and TIMP-2 in the lung tissue of metastasis-induced animals. It also inhibited the protein expression of MMP-2 and MMP-9 in gelatin zymographic analysis of B16F-10 cells. These results indicate that V cinerea could inhibit the metastatic progression of B16F-10 melanoma cells in C57BL/6 mice by regulating MMPs, VEGF, prolyl hydroxylase, lysyl oxidase, ERK-1, ERK-2, TIMPs, nm23, and proinflammatory cytokine gene expression in metastatic lung tissue.